Cardiovascular disease (CVD) is responsible for more than half of all deaths in the European region. The aim of the study was to compare body composition, blood pressure, total cholesterol (TC) and high density lipoprotein cholesterol (HDL-C), family history, activity behaviors, and the 10-year risk of having a heart attack between 166 university students (21.62 ± 2.59 yrs) from Utah (USA) and 198 students (22.11 ± 2.51 yrs) from Hungary. Ninetytwo percent of the Hungarian students and 100% of the Utah students had an estimated 10-year Framingham risk score of 1% or less. The high prevalence of low risk was primarily due to the young age of study participants, healthy body composition and non-smoking behavior. Hungarians who had higher 10-year risk of heart attack had significantly higher waist hip ratio (WHR), TC, diastolic blood pressure (DBP) and were smokers compared to those Hungarians with lower risk. The self-reported physical activity levels between the two groups of students were not different. In conclusion the young men and women who participated in this study were, for the most part healthy; however the smoking habits and the lower physical activity of the Hungarian students likely elevated their risk of CVD.
Cardiovascular disease (CVD) is one of the major causes of mortality in economically developed countries as well as in transitional economies. There is also a trend towards an increasing prevalence of CVD in developing countries (14) . Healthy lifestyles, such as eating a prudent diet, regular physical activity, and not smoking are the most important preventive measures. Good health-related habits are learned early in life and have been associated with parental and peer group influences, and are strongly associated with socio-economic status and education (1, 8) . Cardiovascular risk prediction calculations use biological characteristics (age, gender) and modifiable risk factors (blood pressure, lipid levels, and lifestyle conditions) to assess and predict CVD risk. Although the sensitivity and specificity of the risk assessment tools are low in young adults, especially at younger ages where they sometimes underestimate the risk, such tools are useful in screening young adults for increased risk of CVD (11) . The socio-economic background of CVD has found that males between 20 and 64 years of age in semi-and unskilled occupations have a risk of premature death from CVD that is three times higher than those working in professional and managerial positions. According to Karlamangla et al. (6) individuals with high overall cardiovascular risk in midlife can be identified by their relatively higher values of risk factors in younger ages and that socio-economic differences Uvacsek M et al. 322 in cardiovascular risk starts accumulating early in life. There is still limited information about CVD risk among university aged students; therefore it is important to gather risk related data on this younger educated population in order to provide education about reducing the risk of CVD and improving health status later in life.
The purpose of this study was to compare body mass index (BMI), percent body fat (%BF), blood pressure, blood lipids, family history, physical activity behaviors, and the 10-year risk of having a heart attack between university students from Utah, USA and Budapest, Hungary.
Materials and Methods

Participants and settings
One hundred and ninety-eight university students in Hungary [men (n = 76); women (n = 122) mean age = 22.11 ± 2.51 yrs] and 166 students from USA [men (n = 70); women (n = 96) mean age = 21.62 ± 2.59 yrs] volunteered to participate in this study. Participants were recruited through announcements in the Department of Health Sciences and Sport Medicine at Semmelweis University and in the Human Performance Research Center of the Department of Exercise Sciences at Brigham Young University. Participants were excluded from the study if they were pregnant or were not able to fast for 8 to 12 hours prior to the data collection. This study was reviewed and approved by the Institutional Review Board (IRB) for Human Subjects at Brigham Young University and Semmelweis University. All study participants provided written informed consent prior to participation in the study.
Body dimensions and demographics
Each participant self-reported their age, gender, marital status, family history, smoking history, physical activity, signs and symptoms and presence of known cardiovascular, metabolic and pulmonary diseases by completing a brief pre-participation health history questionnaire.
Each participant's height was measured to the nearest one-quarter inch (0.6 cm) using a calibrated wall scale. Weight was measured to the nearest tenth of a pound (0.2 kg), using a digital scale (Healthometer Professional, Model 349KLX/320KL, Sunbeam Products, Inc., Boca RatonFL33431, USA). Body mass index (kg/m 2 ) was calculated from measures of height and weight after being converted to meters and kilograms, respectively.
Waist and hip circumferences were measured as described by the American College of Sports Medicine to the nearest quarter inch (0.6 cm) while in the standing position using a spring-loaded Gulick tape measure. Waist-to-hip ratio (WHR) was calculated by dividing the recorded waist circumference by the recorded hip circumference. The %BF was measured with a hand-held bioelectrical impedance analyzer (OMRON model HBF306; OMRON Healthcare Inc., Vernon Hills, IL, USA).
Blood pressure and blood tests
Resting blood pressure was measured on the left arm using an automated blood pressure monitor (Omron Model HEM-780, Omron Healthcare, Inc., Bannockburn, Illinois, USA). Three consecutive blood pressure measurements were made in the seated position after at least 5 minutes of rest. The average systolic (SBP) and diastolic blood pressure (DBP) was recorded.
Participants were instructed to fast 8-12 hours before having their blood drawn. Approximately, 17.5 ml of blood were drawn by trained phlebotomists. Assays included a lipid panel which included TC, HDL-C, low-density lipoprotein cholesterol (LDL-C), very low-density lipoprotein cholesterol (VLDL-C), and triglycerides.
Physical activity questionnaires' (physical activity rating scale and perceived functional ability scale)
Participants responded to a question included in the pre-participation questionnaire which asked if they met the recommended minimal amount of physical activity (at least 30 minutes of moderate-intensity physical activity) most of the days of the week. Answering "No" to this question resulted in being classified as being sedentary.
Participants also self-reported their level of physical activity over the previous month using a modified Physical Activity Rating scale (PA-R) (2, 4). Participants self-reported their perceived ability to walk, jog, or run a distance of 1 mile (1.6 km) and 3 miles (4.8 km) at a comfortable pace using a 13 point Perceived Functional Ability (PFA) scale (2, 4) . The responses to both PFA questions were summed to generate the PFA score.
Cardiovascular risk scoring system
The Framingham Risk Score has been validated in the USA and the system gives an estimate of the probability that person will develop cardiovascular disease within next 10 years. Individuals with low risk have 10% or less CVD risk at ten years, with intermediate risk 10-20%, and with high risk 20% or more. The 10-year CVD risk was estimated online using the following web page: http://hp2010.nhlbihin.net/atpiii/calculator.asp. The risk assessment tool used the following information of subjects: age, gender, total cholesterol, HDL cholesterol, smoking habit, systolic blood pressure and medication to treat high blood pressure.
Statistical analyses
Descriptive statistics were calculated using the STATISTICA software version 11.0 (Stat Soft., Inc., USA). Anthropometric and physiological variables of Hungarian and Utah males and females were compared by factorial analysis of the variance (ANOVA). Student's t-test was used for analyzing the differences of Hungarian subgroups with a risk score 1% or less vs. those with a risk score of greater than 1%. Statistical significance was set at p < 0.05.
Results
Personal characteristics and self-reported physical activity levels of all participants are included in Table I . Male participants were, as was expected, significantly taller and heavier and had a higher BMI than their female counterparts. According to the BMI categories 11% of the Hungarian females and 12% of the USA females were overweight or obese and 27% and 30% of the male students had BMI ≥ 25 in Hungary and USA. There were no significant differences in the WHR between males and females and all of the students' WHR were considered to be within a healthy level. The %BF values of Hungarian males and females were significantly lower than those of their American counterparts. The body composition of the participants in Hungary and in the USA was generally healthy. The self-reported physical activity regarding activity or sedentary behavior showed a large difference in activity levels of students in Hungary compared to those from the USA; however the special PFA questionnaire showed a closer relationship to the anthropometric values. Based on the PFA scores the Hungarians were generally more active than their counterparts in USA, the least active group was the USA female students', however the most active were the USA males. Tables II  and III . The online risk assessment tool based on the participants' age, gender, total cholesterol, HDL cholesterol, smoking habit, systolic blood pressure and use of medication to treat of high blood pressure predicted generally low risk of CVD in the participants. The Hungarian students had significantly higher TC and HDL-C levels than the students from the USA. None of the USA students had cardiovascular risk computed based on the Framingham Risk Score higher than 1%, while 8% of the Hungarians had a risk score greater than 1%. Interesting result is that only 16% of the Hungarian students and none of the USA students were smokers. Analyzing the family histories of CVD we found that only 3% of the Hungarians and 4% of the USA students had cardiovascular disease in their families.
Further analysis indicated that the Hungarian students with higher than 1% risk had significantly higher WHR, and TC levels, and diastolic blood pressure and that all of them were smokers. Students with higher CVR also had lower HDL C levels and higher SBP but these differences were not statistically significant (Table IV) . Total C = total cholesterol; HDL C = HDL cholesterol; SBP = systolic blood pressure; *significant difference between groups Family history of CVD 4 3 CVR = cardiovascular risk; TC = total cholesterol; HDL-C = high density lipoprotein cholesterol; SBP = systolic blood pressure; CVD = cardiovascular disease 
Discussion
The increasing prevalence of obesity in children, adolescents and adults worldwide has become a major health issue for many countries. The data from this study suggest that even educated university students are not immune to this epidemic. In studies such as ours, university students' BMI, the prevalence of overweight and obesity and the %BF are usually investigated with the other cardiovascular risk factors. Bleske et al. (1) compared developed and developing nations' students and their students from USA (22.9 ± 3.2) and India (21.5 ± 2.7) had lower BMI averages than our participants but students from Syria (25.2 ± 2.7) had higher. Neville et al. (10) presented UK students' data where the BMI were close to our results but their %BF was higher (women = 26.7 ± 6.9% and men = 15.8 ± 5.7%). The same results were found by Zemdegs et al. (15) from Brazil, where the women-students' %BF was 29.6 ± 6.2% and that of the men' was 17.9 ± 4.9%. High prevalence of overweight or obesity was found in university students from Jerusalem where 40% (31 + 9) of the males and 19% (15 + 4) of the females had BMI ≥ 25 (13) .
Maintaining a physically active lifestyle is an important modifiable behavior that has a positive impact on health and it reduces the risk of CVD. Analyzing the activity and sedentary behavior of the participants in our study, 50% of the Hungarians but only 20% of the USA students were considered to be severely inactive. Severe physical inactivity of students of other ethnic populations was reported as well. Tayem et al. (13) presented that 26.9% of the students from Jerusalem had severe physical inactivity, as indicated by less than 30 min daily activity. The women's physical activity is generally reported to be lower than men's. Molina et al. (9) presented that only 13.8% of the female Spanish students reported significant physical activity. The physical inactivity was also high (35.7%) in students from Brazil (15), sedentary lifestyle was presented in 37.8% of the women and in 27.3% of the men. Martinez et al. (8) from Chile presented that 88% of the university students had sedentary habits. (1) published that university students from India were less likely to engage in physical activity (20.2%) than students from USA (90.7%) or Syria (68.8%). The gender difference in activity was significant in our USA students from Utah but was not significant in our Hungarian sample, however generally the man's activity was higher. Neville et al. (10) also compared the activity of the UK students and found non-significant difference between men and women; however men exercise was 3.17 ± 2.69 h/week while that of women was 2.43 ± 1.87 h/week.
The cardiovascular risk is strongly associated with blood lipid levels. Recent studies indicate that the trend of higher blood lipid levels in university populations may increase the risk of CVD in some countries. Martínez et al. (8) found in Chile that 19% of the university students had high LDL cholesterol levels and 40% had high blood pressure. The total cholesterol of our investigated USA students were similar to other students' lipid levels from other student groups, such as the University of Michigan (156 ± 31), students from Syria (153 ± 28) (1) or students from Brazil (155.28 ± 2.376) (3). The Hungarian students had significantly higher total cholesterol level (176.12 ± 37.84) compared to the USA sample and to other student samples, but their significantly high HDL cholesterol level (66.67 ± 17.24) explains these results. Increased physical activity is able to elevate the HDL cholesterol levels, however; both of our samples were generally active, only the Hungarians had higher HDL cholesterol level. According to the different lipid studies of university students the HDL cholesterol levels generally fluctuate between 35 mg/dL and 58 mg/dL (1, 3, 15) . The prevalence of hypertensive students is often part of the cardiovascular risk studies, Tayem et al. (13) found that 29.3% of the students were pre-hypertensive or hypertensive in Jerusalem, Bleske et al. (1) published that in India it was only 21.8% but in Syria and USA it was higher 33.8% and 30.9%, respectively. In our study only 8% of the Hungarians had higher than 1% CVR assessment and had higher systolic and diastolic blood pressure.
Unhealthy habits like smoking can account for 10% of cardiovascular disease worldwide. The smoking habits of the university students are frequently investigated, and Mackowiak et al. (7) have found that the smoking habits of university students can modify plasma lipid profile and elevate the CVR, especially in males. Analyzing results from multiple studies, the prevalence of currents smokers was varied, the highest rate was found in Syria (43%), also a high prevalence was found in Spain (31.7%) and in Croatia (30.4%). Additionally, 29.3% of students smoke in Jerusalem, 28% in Chile, 23.9% in Bolivia, 10.7% in Brazil and 6.2% in USA at University of Michigan and 1.7% in India (1, 5, 8, 9, 12, 13, 15) . Comparing our results to these studies we can state that the involved students' health-related habits and life-style were good in comparison and in certain ways they were better than generally observed in other populations. Healthy lifestyle choices of increased physical activity, balanced diet and cessation of smoking lead to improved well-being and quality of life, while also decreasing risk of CVD. Decreased prevalence of CVD will in turn decrease the medical care and resource demands on society.
This study has some limitations, the socioeconomic background and the eating habits, consumed fat were not examined, however these factors are strongly associated with the blood lipid levels and body dimensions.
Conclusion
The students from Utah, USA had better health-related attitudes than Hungarians which might be explained by these students' better health practices. In conclusion, the young men and women in both Hungary and Utah who participated in this study were, for the most part, healthy however the Hungarian population's smoking habit and physical inactivity elevated their CVR. University students should be encouraged to adopt healthier lifestyle practices of increased physical activity and cessation of smoking in order to decrease the risk of CVD. Ideally, these healthy lifestyle choices would be practiced throughout life and lead to overall better quality of life and a decrease in the expenditure of medical, economic and governmental resources needed to treat the consequences of CVD later in a person's life.
